


:

■

■
❑

�

:

❑
❑

❑

�

:

■

❑
❑

�

.

— —

2





1

Elements
of

Risk Mapping
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Five Key Elements
I
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KEY ELEMENT #1
L---–--” I

What is the total, long-term cost
of something?

● Budgeted (expected) costs

PLUS

● Non-budgeted liabilities that may

or may not be realized (risks)

~“ik%%%!i‘“ li?’?nli?’?n~
%waMoSWEawbMwlwmhum

Example 1
r--––- 1

What is the total, long-term cost of
owning a home?

● Expected costs (mortgage, furnishings,

utilities, maintenance, taxes, insurance)

PLUS

● Non-budgeted liabilities (unexpected

repairs and expenses, uninsured losses,

lawsuits, work injuries, etc.)

M pl#&&- JRIBllll&
CcWlLM01007Ml@o-llr91W
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Example 2
1 1

What is the total, long-term cost of
chlorine water treatment?

● Expected costs (facilities, materials,

operations, routine maintenance, EHS,

overheads, insurance)

PLUS

● Non-budgeted liabilities (e.g.,

accidental chlorine release risk)

~+9 ~~ - “Baaeueask8h189##hw8um,%wWtmIWB8tlalbM-1l-m

cost + Risk
r I

How can expected costs be
combined with risks?

● Life cycle costs + life cycle risks

OR

● Annual costs + annualized risks

v%Z%!4%il!4!%2- IMEML
Cww0f=7 mmo M87um((rum
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● Annual costs + annualized risks

cost + Risk
I I

How can expected costs be
combined with risks?

● Life cycle costs + life cycle risks
-—

[ 1

; +’+2” Baltene%Wlhu@rlwmutim.c-wwwa1997Wldll Mmuw l-u

Cost + Risk= ?
1

FY Budgeted Cost

+ Annualized Risk

Total Annual Liability

[@ F* JMIEM”RL
Cww0lWMI*IIMowMm



ts of Measure
I 1

FY Budgeted Cost ($lyr)

+ Annualized Risk ($lyr)

Total Annual Liability ($lyr)

p-”””+ p&&&w Bauene -
?&n8whu&wltthm

CC.WWe4007MM9 M8m( Mm

KEY ELEMENT #2
1

nefits are provided by

● Budgeted (expected) benefits

PLUS

● Accident avoidance that may or

may not be realized (safeguards)

~it ~~ IiJlknmlt
C+.@JM01997Bmdb Monwa(Indnw
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Measurement of Benefits
I

Benefits can be measured

by determining the impact of

not doing something.

● Eliminate

● Delay

l-i%---”---’-”-”-ps&mgM& Balrek?bnOdln@matmlf&m.C.C@.JN8IwlB8wbMmmmmm

,- 1

long-term benefit of
owning a home?

● If you decide not to own a home:

- No equity accrual

- Loss of social/cultural benefits

● If you delay owning a home one year:
- Same as above, with lesser impact

I $$~~w BEllMx-
%ndW@#lWIWdCM.

CCW.#@1W7Bmdh mwmlbl1-



1

- teetotal, long-term benefitof
having an emergency relief system?

● If it is decided to eliminate the ERS:

- No expected (certain) impacts

- Increased risk of noncompliance penalties

- Increased risk of bursting vessel explosion

for system protected by ERS

~+9 ~& Banene-
%n#hwu&IOntbn.

*Me ~=7 SmwbMuwal 1WWI$9

Total “Benefit”1 I

Expected Impacts if Eliminated

+ Annualized Risk Increase

Total Liability if Eliminated

~ii!%%%%” Mnelle
rhrrbhwd~,

CWt@i0W47Wtdh-MU@I
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Units of Measure
I

Expected Impacts ($lyr)

+ Annualized Risk Increase ($/yr)

Total Liability ($lyr)

%%%!2a!ix% Baneue
%Rmin8i9@e4mti0n.

CWIQM 0, ml Wdk —1 Ikdm

I Delay Costs --- 1

- (Budgeted Costs + Risks)

+ (Himination Costs + Risk Increases)

Net Elimination Liability

~~y~” J31QMllen
~o m77M79MM9nwu-



1-
Delay co~~~ -------. .-

- (Budgeted Costs + Risks) $Iyr

+ (DelayCosts+ Risk Increases) $Iyr

Net Delay Liability $Iyr

~+9~~
7&~~h.*.

COwwa1997@-lldb-11-.

KEY ELEMENT #3
1

Estimating cost & risk parameters

on an order-of-magnitude basis

gives sufficient precision to

differentiate and prioritize.

● Minimize effort

● Analyze quantitatively

● Match accuracy

, ii ~~ BaIiene
liciiulhw$dl~.

%7mMQ1$97amd@ -11-
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We of Exponents
r--’- ‘-–‘- 1

Scientific notation uses power-of-1 O exponents.

O.01/yr x $100,000 = $1,000/yr

is the same as

10-2 Iyr x $105 = $1031yr

Balrene
?L Rdnmdl.mt.n+ka

Use of Exponents
[ 1

Adding exponents is the same as multiplying.

/-2+\= 10\

I 10-2’/yr x $105 = $103 Iyr

73



$100,000

is represented by

5

the of Exponents
I

In risk mapping, the exponent is used to
represent the number.

[

.

~b%%l%%~ wbq%l~.
Cwm0lWWhlbWnm.ulhmlmd

Use of Exponents
1

In risk mapping, the exponent is used to
represent the number.

[

.

~w=ti- ----------- _________
IM#qE

~ofm7wMlm

O.01/yr x $100,000 = $1 ,000/yr

is represented by

-2+5=3
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Magnitude
Differences

~

7 1
..-._ 1______ -.

Bane@%nmti19u.+h18mm&m

Tenths of a Magnitude
m

------m- -Iq
7,900- - 3.9

Greater precision is possible 6,300- - 3.8

by using tenths of magnitudes. 5,000- - 3.7

4,000- - 3.6

3,200 = 103.5 m- -m
2,500- - 3.4

2,000- -3.3

1,600- - 3.2

1,300- - 3.1

EEil- -El

, Fh%%%-- ‘“ E!alBalill
Ccwfiil 0 lm7 WI* -1-
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Tenths of a Magnitude
w

I m-- -15.01
79,000 - -4.9

63,000 - -4.8

50,000 - -4.7

Only the decimal place changes 40,000 - -4.6

for the next higher magnitude.
EEl- -E1
25,000 - -4.4

20,000 - -4.3

16,000 - -4.2

13,000 - -4.1

Emil: -El

WkEi!%i!% -“
%mldnwu@mrdkm.

-mm08s7WMOMum.wId-

160,000 _ 5.2

Tenths of a Magnitude loo,ooo_- - 5.0
I

79,000 - - 4.9

63,000- -4.8

50,000 - -4.7

40,000 - -4.6

32,000 - -4.5
Rule of thumb: 25,000 - -4.4

A two-fold increase 20,000 - -4.3

corresponds to 16,000 - -4.2

-0.3 order of magnitude. 13,000 - -4.1

Ei@il- -ml

ii pRJhb.cm’ JJal%al’u

GVVW4 fm7 B91t9MWIlmisl*
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KEY ELEMENT #4,-

Diverse impacts must all be

considered by the decision
maker.

● Safety & health

● Environment

● Facilities

● Business

● Stakeholders

~$iiG!!%- BaKne
%nud’mudlnnOntlOn.

c.wm e I987emwbMMNW IWM.

Need:

A means of combining

diverse impacts into a

unified cost + risk picture.

Approach:

Put scales of consequence severities into a

unified orders-of-magnitude framework.

V%s!l%s #MITIMl:
Ccwlwtd01W7B9wh Mlmd#l-
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Impact Magnitudes (Simplified). . _.– —.
r-”– )

Public Site Environ- Cost, Loss,
S&H S&H mental or Liability

141 Exposure
~

Recordable Localized ~ $10,000
above limits iniurv and short-term ~

Impact Magnitudes
s u

I ‘-” ‘-- I

Public
S&H

Site
S&H

Environ-
mental

Cost, Loss,
or Liability

8, NOTE: $100,000,000I
1

7’ The responsible decision makers
I $10,000,000

Q

6 must agree with the +

integrated impact table

5, before proceeding *
with the risk mapping.

~ $10,000 I



DOE Performance Categories
r‘- 1

● Public Health & Safety

● Site Personnel Health & Safety

● Environmental

● Compliance

● Mission Impact

● Mortgage Reduction

● Social, Cultural, Economic

~+ql~~w %lww##hl~.
CCWIW0Im7 B4uawW-I hm

DOE Categories: Integrated Impacts
[“---— -. —1

Public Site Corn- Mission Mtge Sot/
S&H S&H Env pliance Impact Redn Cult/

Econ

7 Psl EN 1 Mll MRI

6 SPI EN2 Col MR2 sol

5 PS2 SP2 C02 M12 S02

4 SP3 EN3 S03

3 PS3 M13 S04

2 SP4 C03

~~~p
*!Q101991Mw,8-!wm



plus Risks Delay Costs ________ _______
I

Order-of-
Magnitude Order-of-magnitude

Analysis integrated impacts are used for:

● Accident risk consequences

● Elimination and delay costs

W%X%#%%” J#l!ial&-
Ccwtw09 C97mm MmrC”imlIll#nlu

KEY ELEMENT #5
I

For risk mapping of Pantex

Waste Management activities,
J all cost and risk parameters were

entered into a customized

Access@ database.

● Automatic risk calculations

● Queries and reports

(~q~~ti Ball#le
Mwfnmdhwb.

Cw#i0W7MtUlo-l I@Mc
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F
ste containers to generators and or%te transportation of was!e to

storage and tieatment fadities in accordanrn titi all DOT. RC#.
RCC,and OOE requirements. and Pantex Fiant storage fadlity

specific WAC, Equtpment ulihzed mon-site transportation includes
ador-trailers, lorklrfls,drum doll!es. tie downs, and pallet jacks II

21



. r . ,Ul x
‘% :~:w’ E1301134LM11 < HW On-siteTransportation ~WEW

-~ ~ ,,’ .7J’T4! ~, ~ ,* , . ,.,T+ , i *

lMllk-7m* &w:;@~h-’.tio”, I#? $ :$w .,g

F’~~~ ‘

,, “thsuMSSn
,,

<! FieqMx$f deanup time and rest. ,’

Spill or leak 00 ●. r
,,

s
1<0‘,

1
PrwOntions EkAwnttm ProwAismi E%wiwwlwe

) 7rainmg ~ -C.5 = . } EOCfor 24-hourmntadbydriir, * -lo * A
Procedures for material handltng *I -0.5 . Oualtfkd spill response team. . -lo ~

* * ,
4 * * v

am.

v ●

1-35A-3

22



Project Management
1

The risk mapping database fields

) mpping \ are based on a MS Project? task

~ ‘tructurea
● Share budgeted cost information

● Eliminate or delay a task:

automatically update task structure

Ha N% Tadmcal Mgm

H= WaWE Tra[krn!S@m

H= WWR Gewahm M@

Haz ‘ww chaatiemam

tkd ‘Wasa Trmmg ad Trad

Hw’PwmlbrgPcMlm

Haz TSG$Mrt3in= Lwbp

Haz Wa& AiJ$l PaM!w+ms

MbdIv/OW~TWFs
n-d”,. w%?.clr.%-
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.

1

Mapping
Applied to Pantex

Waste Management

$hX%!!!%!!!! IHH?rhluadn#&1019h.C+.@##e1997M* )Anmb#Id-

Risk Map

MODEL

tiYZE

~@#l&lphp ;~~m**-
Cap@#ie1997BMldb Mm’clw kntu!m
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Risk Map
I

● MODEL: Define work elements; agree on baselines

●/%YALYZE: Cost and risk factors

Performance Cost Performance Risk

Delay Cost Delay Risk

Elimination Cost Elimination Risk

● Pm; Use results for costlrisk-based decisions

$%%%%*” Baneae
% RIldnuc&mnltkn.

C.awmo1W7m“db—11-

r“” I

J&ZJkjJ, MODEL
.. .- --- —.—..

‘ @m#Fp=+’ -“-
%Mmldkmsum.

c+./rQl(a1597Mwll — l-m

hYZE
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MODEL 1
Activities must be broken down to the

level at which riskl$ decisions are made.

Program ADSIY?Jl _ _!&?@! &!!!!@-

Pantex WM/ER WM

,x) . ...1 ____ ~ ______,

AOOOI Shipping Coord.

AOO02 .,,, LLW Treatment

Weapons AOO03 ., LLW Disposal

support ER.

@Kz?%&” Banene
%Ib?huh#lmaow.tbm.

%./W@!w? madl M8&l lkdm

Flowchart Model for Pantex WM
I

%m 24 2.3

-“L

M

$vJwl

,.!2 2.?3

2.2s

Flowchart for
Hazardous Waste ,.,4

@Rac&ncwfM+’
nrkiw+mmk

*W 0IW7 W* -1 il!anw
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r‘- ‘---- I

MODEL

hiy#lbmcan’

.—

Ground Rules -. 1
● Actual costs, not bounding cases

● Best-estimate risks, not worst cases

● Order-of-magnitude estimates OK

– Better to be accurate than to be precise

- Don’t spend time getting more precise than 2x to 3x

● Aim for highest-risk scenarios

- Highest combined likelihood and severity

- Will not have exhaustive set of scenarios

27



Risk Mapping Factors
I 1

Petiormance Cost

Performance Risk’

WORK
~ ELEMENT

Delay Cost

e.g., Waste
Treatment

Delay Risk Increase

Elimination Cost

Elim. Risk Increase

-@Ol#llwLIYw Balrt)M
%lbhM9$.#w89dh

cm 0 I$97W* MmrlJrmlInstkus

Performance Cost
I

Performance Cost = Budgeted cost to
perform work element,

I

Performance Risk by fiscal year

WORK
ELEMENT

De/ay Cost

e.g., Waste
Treatment

Delay Risk Increase

Elimination Cost

Elim. Risk increase

fhS’&!#SSS MIMle
%Ildwwdln180wLdM.

caww01m7e4tuh -!Tduo



Perfornzance Risk >

WORK
ELEMENT
e.g., Waste
Treatment

Performance Cost

Pedormance Risk

Delay Cost

Delay Risk Increase

Elimination Cost

Elim. Risk Increase

= Non-budgeted liability
involved in performing
work, by fiscal year

IWkx%!#ll!%” Baneue1
* na9hlusJlm~. I

C4F4.W’401-7 M* M.-I luau.

Obtaining the Performance Risk
–>

Petionnance Cost

Performance Risk

De/ay Cost

)e/ay Risk h?crease

● Scenario-based risk analysis

● Best done by team review

BaltelieI
)%rIb?i?wY,+lnmwa!q

cc#)’m#l0 lSWe4wnl-1 lmtln
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Performance Cost

Petionnance Risk

Delay Cod

9elay Risk Increase

Scenario-Based Risk Analysis
1

Deviation
Scenatio #l

Deviation
Scenario #2

Deviation
Scenario #3

1 ! .. .

f?!=%%% 7Lbh19u#&lud9w.
c~~ e,937sm9mMa,rdd )kam

Risk
I

Risk combines the frequency and severity of
scenario consequences of concern.

Risk = Frequency x Severity

c+ff#i01m16md9-1*

30



Risk = Frequency x Severity
IP\

~
7 1 2 3 4 5 6 7 8

u
c

~a)
~36 ()
QCJ 1

Em
—K
.Q05 -q ().0
mW-
Co
g= 4 -2 -1 2 3 4 5
~ “~

53 -3 -2 -1
~ o 1 2 3 4

>
-6 -5 -4 -3 -2 -1 0 1

Scenario Frequency

+IRET!%SX% %%Uk8U&~.
*W 01007B8nmlMmti b-am

Scenario-Based Risk Analysis
r I

Baseline Projects / Activities

*

For each activity: Identify Deviations

+

For each deviation: Develop Scenarios

For each scenario Likelihood Severity
with consequences:

Calculate Risk

@&ylll@yll@ BalKne

n? nldlwu~l-wldm.

c.+./t#i01s97 B9wl Mlnvhl Indml.
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Anatomy of an Incident
[ I

Deviation scenario elements:

Prevention Protection Mitigation
I I I
I I 1.

Hazard + Deviation + Consequence + Impacts

Radioactivity I Unplanned excur- I Irrwersible loss event I Injuries

Toxicity [ sion outside of 1 - criticality I $ Losses

Explosivity , operational or , - hazmat spill 1 Mission impact

Flammabilii design intent - fire/explosion Environmental

etc. I I - compliance action etc. I damage

1. Define the Activity Baseline .,

Design/operational intention

Process parameters

Equipment, procedures

Fi$---‘“”‘“-----”-w BallelM”nrnldmadhmd,
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Deviation

2. Identify a Deviationfrom the Baseline
l-” I

+9F= *_131ili,K~
timw0f997ma-*IlMti

3. Determine Protections Against the Deviation
I I

Protections

.i%
~- *_qK

I
cc###i0w7ml*-lra M9

$
Success No Consequence

--i

Deviation

33



*
Success No Consequence

--lDeviation

I Failure Consequence

(Fire, explosion,criticality,
radiationexposure, hazmat
spill, noncompliance,etc.)

4. Trace Deviation to Loss Consequences
[ !

Protections

1il ~.m ‘Zmene

nm md7!a$@mtn8Bm.

%vwl 0 *S97 am- WmHmt hum

5. Identify Deviation Prevention Measures
1 /

Prevention Protection

1$1 p= ~~p~

W* eIwMdbMOtil-w

+
s I No Deviation

Potential
Deviation +

No Consequence
I

~

~ Deviation

I Consequence

34



I 1

+
No Deviation

--lPotential
Deviation +

No Consequence

I

I Deviation I&

6. Determine Impact Magnitudes. I
Prevention Protection

$9HZ%%G mile
* m&mUs9U

**0 19W mwl - l-m

7. Calculate Total Impact
1

Prevention Protection

+~~~ -
%%@!Ul@$l~.

WWeiwlwh-m

H
Ml
MR
Sc

Impacts

I ,

+ No Deviation

Potential
Deviation +

No Consequence

Deviation
o
5

Conse- 3 Total
quence () Impact = 5

4
5
0

Impacts

35



I ,

+
No Deviation

--lPotential
Deviation +

No Consewence

Deviation
Ps
SP

-1 frequency Conse- EN Total
quence co Impact

Ml
MR
Sc

Impacts

8. Quantify Deviation Frequency
r— 1

Prevention Protection

—.—————.———.. .

+9 ~.-
?&l?l+NU&b?#@lm

C+.fme1937 mm — Wam$9

9. Quantifi Prevention, Protection Electiveness
I

Prevention Protection

‘T@~_~. “- -‘ -
IkIbh8m/bl(!wb.

c+/*01m7--mmM

$
I No Deviation

Potential
Deviation J

No Consequence

Deviation
Ps
SP

-1 Conse- Sc Total
probability quence EN Impact

-2 co

probability Ml
MR

Impacts

Sc;pkrio

36



10. Calculate Scenario Risk

Prevention Protection

I

+ I No Deviation

4Potential
Deviation +

No Consequence

I

I Deviation I
-1 frequency

L
Conse-
quence

-2
probability

&l

H-
3 Total
0 Impact = 5

4 -3 scenario
5 frequency

w
Impacts I

37



Perfomnance Risk: Summay
1

● Baseline

● Deviations

● Preventions and Protections

● Impact Magnitudes

● Frequency and Probabilities

● Scenario Risk

● Combine scenario risks to obtain work element

performance risk

; i$~%!l WIene ““%lWIU#@WJWIUl!
tiww0twmlluh-11-

Performance Riskfrom Scenario Risks
[‘- I

Performance Cost

Performance Risk

Elimination Cost

Elimination Risk

~“\f)+SIM Ban@ime

% nadwdln~.

ccf/r#l 0 tw7 M* MmK.w Iraua
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.----

Risk Ranking .c--.tifi_~.
I

Petiormance Cost

Petfofmance z
Risk

L-

E/imination Cost

--.—. .m
Elimination Risk --2$..- !.

,M.--,- ,m
. ...=— - ,!.

1%%%%S ..-. -. .!.
0818.8!. -!-,.. - ,-

lxf.f~e,997ealdbWllv,m,,Mw4.

Delay Cost
1

Performance Cost

Performance Risk

WORK
‘ ELEMENT

De/ay Cost = Total expected liability if
element is delayed a year

e.g., Waste
Treatment

Delay Risk Increase

Elimination Cost

Elim. Risk Increase

+9 ~lUM JMI?5°

*W ot907 B-* *-( w



Delay Risk Increase
r“ I

Performance Cost

Performance Risk

WORK
ELEMENT

Delay Cost

e.g., Waste
Treatment

Delay Risk Increase = Site-wide risk increase if
activity is delayed a year

I Elimination Cost

Elim. Risk Increase

~$- ~~w
?&&19hUU&wUdh

*W 0I s97 bmdw -t IUW

Elimination Cost
1

Performance Cost

I
Performance Risk

WORK
ELEMENT

Delay Cost

e.g., Waste
Treatment

Delay Risk Increase

Elimination Cost = Total expected liability
if element is eliminated

~
Elim. Risk Increase

~FAX%%-- Ml&M?
7%r&&09&w4dM.

-W O!S!97 B.lldh Wnm!4 law
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Obtaining the Elimination Cost..
1

Performance Cost

Performance Risk

Elimination Cost

Elimination Risk

● Must consider all impacts—

● Expected costs and impacts

● Determine magnitude;

7 $10,000,000

6 $1,000,000

5 $100,000

4 $10,000

e.g.

● Can use partial magnitudes

5.5 $300,000

Balrenel

Elimination Risk Increase
r----” I

WORK
ELEMENT
e.g., Waste
Treatment

Performance Cost

Performance Risk

Delay Cost

Delay Risk Increase

Hirnination Cost

PE2H-J = Site-wide risk increase
if activity is eliminated

41



Obtaining the Elimination Risk Increase
r-” 1

● Must consider elimination of
Performance Cost preventions and protections

● Therefore, must have deviation

Performance ~ scenarios completed first

Risk

Elimination Cost
● Must also tie preventions and
protections to work elements

Elimination Risk ● Risk increase automatically
calculated by database query

I +9 *.Cam’ *he
?&Wl!.UO~ln~.

Cwme7W7 w-k — Iiulda

Initiating Events vs Safeguards
r I

● Initiating events are the causes of losses
- Human error, mechanical failure, external events

– Cannot continue normal operation once occurred

- Important parameter is the frequency

● Safeguards are barriers against losses
- Preventions, Protections, Mitigations

- Can continue normal operation for a time, even if unavailable

- Important parameter is the dependent probability of being
inadequate when needed

~$9GG ‘Wll’611e
n?ll!WllW.#~.

cum0fm7 -M -1 IwMm
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Example: Emergency Relief Device
[ I

Consider a fusible plug on a chlorine cylinder.

● Premature opening of the fusible plug (e.g., due to
corrosion) would be an initiating event
- Initiates an accidental event sequence, or scenario

- Important parameter is the frequency of occurrence

● Failure of the fusible plug to open when needed
would be a protection failure
– Operation can continue with plug in failed-closed state

– Important parameter is the probability of failure when needed

[---”---

—

+%X%!32 WtllK?lle
%m@WWll&.

*W 0,Wemubw- 1UN9

Eliminate Work Element Providing Protection
I

Prevention

b+ ~~ *~lU!Jl&

c%+’~01=7 B*Wb -1 MM

+
No Deviation

Potential
Deviation

Deviation
Ps
SP

-1 frequency Conse- Sc Total
quence EN Impact = 5 ScenariO

co -1 scenario Risk = 4
Ml frequency

MR
Impacts
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[ I

lVODEL

J%SXLYZE

Ji$$i$:’,Pm.,..

~@-$mls BanenehIiain8mdhmtkiCaw.#’4eS9WBmuamM9rratill-,

PLAN
I

Looking at one work element
at a time:

● Performance Cost+Risk
P

< Elimination COst+Risk:

P
Not beneficia/ to eliminate

e

● Performance Cost+Risk

> Elimination Cost+ Risk:

Consider eliminating first

““+i!%%i%i- Baueue

% ndnadln~,

GJWW40 I 997 Bmh t.hwd MM
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Performance Cost + Performance Risk
r ‘--- I

Performance Cost

}

Neither is incurred if
this work element is

Performance Risk delayed or eliminated

WORK
ELEMENT

Delay Cost

e.g., Waste
Treatment

Delay Risk Increase

E/irnination Cost

Elim. Risk Increase

~w%=’== _____
#l&B&ll

C44W01S7WldkL!=IIV*IMm

Delay Cost + Delay Risk
I I

Performance Cost

Performance Risk Both are realized

‘ WORK if this work element

ELEMENT
Delay Cost

}

is

e.g., Waste
Treatment

Delay Risk Increase

Elimination Cost

I
Elim. Risk Increase

@%!%%i%x% JMlBalmR2

‘w/M01C97mdhFAlnwhlIWM9
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Pmsed.ma ●nd Slat7 Expmmnm

MItO C hmmctonzstii.

Net Eliminatit m ‘hQp”oT$z”zdw’”d
Liabilities for

Ofl-sm-m,

Dw=l. mcwt d cwtmat. d mrrulh
Pantex WM (CDL

Activities
MsimW*.COOdm.lm(mk.
~ hc+mctnns and .3_wsillmce
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Use of Risk Mapping Results
1

● Determine/reduce existing risks

● Find what activities may be cut with least impact

● Reallocate resources

● Update MS Project schedules

● Prioritize new projects

● Analyze alternate pathways

● Populate DOE Risk Data Sheets
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Conclusions -.
risk mapping process has been employed, featuring:

Quantitative risk magnitudes

Prevention and protection activities considered separately
from operational activities

Integration of ES&H, mission, societal, and $ impacts

Time-dependent projects combined with on-going activities
in the same risk ranking

Flexibility to consider risks at different organizational levels

Capability to optimize resources by showing how risks can
be “managed in the face of decreasing resources

l&mha$.Jhl.!UtJOt

47


